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June 9, 2005 
 
Mr. James C. Strozier, REHS 
Hazardous Waste Specialist 
Orange County Health Care Agency 
Environmental Health 
1241 East Dyer Road, Suite 120 
Santa Ana, CA 92705-5611 
 
RE: Supplement to February 11, 2005 UST Site Closure Request 
 
SITE: Crown Valley Car Wash 
 25991 Crown Valley Parkway 
 Laguna Niguel, Ca 
 OCHCA Case #86UT179 
 
Dear Mr. Strozier 
 
Aqua Science Engineers, Inc., (ASE) has prepared a supplement to the February 11, 2005 site 
closure request report that includes information on the history and fate of benzene and TBA in 
groundwater at the Crown Valley Car Wash site.  This supplement, and the Second Quarter 2005 
Groundwater Monitoring Report dated June 1, 2005 included with this supplement, are intended 
to be the final submittals of environmental data by the responsible party to the Orange County 
Health Care Agency for the evaluation of site closure. 
 
 
Benzene 
 
Figure 1 attached is a site map showing well locations and the latest chemical analysis data for 
groundwater.  Table 1 attached is a historical summary of groundwater chemical analysis data 
for this site.  Over the past two years, the highest concentrations of benzene have been detected 
in samples collected from well MW-2R.  Well MW-2 was re-drilled during June 2003 for dual-
phase groundwater remediation.  This well is located near the area where gasoline released prior 
to 1986 appeared to be accumulating.  Releases of gasoline prior to 1986 at this site apparently 
did not contain MTBE. 
 
As indicated in Table 1, and as illustrated on Figure 2, concentrations of benzene in groundwater 
samples from well MW-2R have ranged widely from 97 μg/l to 3,040 μg/, with an average 
concentration of 1,506 μg/l and a geometric mean concentration of 868 μg/l.  Groundwater 
samples collected near contamination source areas tend to have the widest ranges of contaminant 
concentrations detected over extended monitoring periods.  Energy introduced by the action of 
well sampling can lead to the localized mobilization of gasoline in the saturated zone resulting in 
widely inconsistent contaminant concentrations detected from one sampling event to the next.  
These conditions introduce uncertainty in sampling and may not reflect equilibrium conditions. 
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The remaining wells at this site have contained generally low concentrations of benzene over the 
past three years.  Well MW-4 is located approximately 15 ft. down-gradient of well MW-2R 
(Figure 1).  Concentrations of benzene in this well over the past three years have ranged from not 
detected to 466 μg/l, with an average concentration of 103 μg/l and a geometric mean 
concentration of 37 μg/l.  The differentials between the average and geometric mean 
concentrations of benzene in wells MW-2R and MW-4 are in the range of a factor of 15 and 20, 
respectively.  A straight linear regression of benzene concentration between wells MW-2R and 
MW-4 reflects a decrease of 94 μg/l (average concentration) and 55 μg/l (geometric mean 
concentration) per foot of horizontal distance traveled.  This condition suggests that the higher 
concentrations of benzene detected in groundwater samples from well MW-2R are highly 
localized and do not extend to any great distance beyond this area.  Physical factors influencing 
the restriction of benzene migration likely include sorption to organic carbon and clay soil in the 
saturated zone.  Other factors include the biological degradation of benzene resulting in 
destruction of benzene mass.  Factors not reflective contaminant mass loss include dispersion 
and dilution. 
 
 
Tertiary Butyl Alcohol (TBA) 
 
Figure 4 is a plot of TBA concentrations verses time in wells MW-1, MW-4, R-7 and OM-5.  
Samples collected from well MW-4 have historically contained the highest concentrations of 
TBA and the most consistent detections of this contaminant from one monitoring period to the 
next.  The remaining wells have contained generally low to non-detectable concentrations of 
TBA with sporadic detection.  It is suspect that the majority of TBA at this site is a product of 
the anaerobic biological degradation of MTBE.  Natural attenuation of TBA has been 
demonstrated to occur in aerobic or oxidizing conditions in groundwater.  TBA also adsorbs to 
organic carbon at a rate of approximately 1.5 times that of MTBE (log Koc = 1.57). 
 
Table 2 provides May 19, 2005 oxidation-reduction potentials (ORP) for groundwater from each 
well at the site.  Groundwater from wells MW-1, MW-3, R-7 and OM-5 had ORP readings 
ranging between 39 mV (millivolts) to 228 mV.  Wells MW-2R and MW-4 had ORP readings of 
-110 mV and –136 mV, respectively.  As described in the previous section, gasoline 
contamination from the original UST release appeared to accumulate near the area of well MW-
4.  This likely produced a rapid transformation of groundwater in this area from an oxidizing to a 
strongly reducing environment.  This condition persists as indicated by the ORP readings from 
wells MW-2R and MW-4.  While MTBE is transformed to TBA under these conditions, TBA 
will tend to accumulate in a strongly reducing environment.  This condition, along with the low 
permeability of the water-bearing zone at this site, appears to result in an accumulation of TBA 
in the area of well MW-4. 
 
Figure 3 attached is a plot of MTBE concentrations verses time in wells MW-1, R-6 and OM-5.  
The current groundwater chemical analyses data supports the conclusion that MTBE 
concentrations have peaked and continue to decrease at this site.  Figure 6 is a plot of TBA and 
MTBE concentrations verses time for well R-7.  The plot reflects a relatively steep decline in 
MTBE concentration from a peak of 1,100 μg/l in April 2003 to the current low of 25.5 μg/l in 
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the May 2005 sample.  It is anticipated that the depletion of MTBE in this area will result in a 
rapid reduction in the formation of TBA, and a somewhat slower reduction in TBA concentration 
near well MW-4 as natural attenuation factors take effect.  Chemical analysis data collected from 
well MW-4 suggests TBA concentrations have also peaked and are decreasing.  Chemical 
analysis data from well OM-5 located down-gradient of the site indicates TBA is not reaching 
this well.  It is suspected that TBA is attenuating at a relatively rapid rate as it migrates with 
groundwater from areas of reducing conditions to areas of oxidizing conditions by aerobic 
biological degradation, and abiotically by dilution and adsorption to the organic carbon content 
of soil in the saturated zone. 
 
 
Conclusion 
 
As stated in the February 11, 2005 site closure request report, it is opinion of Aqua Science 
Engineers, Inc., that the Crown Valley Car Wash site should be considered for closure regarding 
past releases of gasoline from the UST system based on the following rational: 
 
• The Moulton-Niguel Water District has no existing or future plans to utilize groundwater in 

this area for municipal supply.  The Moulton-Niguel Water District imports all of its 
municipal water supply and maintains no municipal supply wells.  The nearest private 
irrigation well is located at the Schuller Ranch (citrus orchard) located approximately 2 miles 
south of the subject site. 

 
• The hydrogeological conditions, groundwater quality and water usage in the area preclude 

the groundwater contamination beneath the site, as it currently exists, from posing a 
significant risk to surface waters, groundwater resources or human health. 

 
 
Please contact me at (949) 833-3667 or (949) 852-5953 (direct line) if you have any questions. 
 
 
Sincerely, 
 
Aqua Science Engineers, Inc. 
 
 
 
 
 
Michael Marello, R.G., C.Hg. 
Vice President 
Senior Hydrogeologist 
 
attachments 
 
cc: Mr. Bruno Scherrer 





TABLE 1 
Summary of Chemical Analysis Data for Groundwater Samples Collected at 


Crown Valley Car Wash, Laguna Niguel, CA 
----------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Well Sample TPH-G MTBE Benzene Toluene Eth.Benzene Xylenes TAME TBA ETBE 
Number Date (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) 
---------------------------------------------------------------------------------------------------------------------------------------------------------------- 
MW-1 3/2/99 417 330 ND 0.40 ND ND  --- --- 
 7/28/99 260 250 ND  ND ND ND  --- --- 
 1/13/00 178 162 ND 0.5 ND ND  --- --- 
 5/2/00 153 150 0.9 ND ND ND  --- --- 
 7/14/00 103 70 0.4 ND ND ND  ND 1.0 
 10/25/00 80 31 1.5 ND ND ND  ND ND 
 1/11/01 190 79.6 1.4 ND ND ND  192 ND 
 4/11/01 200 123 ND ND ND ND  43 ND 
 7/31/01 1,240 1,140 ND ND ND ND  173 ND 
 10/25/01 638 564 ND ND ND ND  94 ND 
 1/29/02 349 302  ND ND ND ND  45.1 ND 
 4/30/02 349 384  ND ND ND ND  12.2 ND 
 7/17/02 384 249 ND ND ND ND  36.8 ND 
 10/22/03 247 243 ND ND ND ND  18.4 ND 
 1/24/03 428 220 ND ND ND ND  ND ND 
 4/04/03 249 248 ND ND ND ND  21.9 ND 
 7/18/03 272 226 ND ND ND ND 5.5 ND ND 
 10/16/03 83 49.6 ND ND ND ND ND ND ND 
 1/26/04 87 14.1 ND ND ND ND ND ND ND 
 4/22/04 94 25.5 ND ND ND ND ND ND ND 
 7/20/04 70 35.4 ND ND ND ND ND ND ND 
 10/7/04 ND 19.4 ND ND ND ND ND ND ND 
 5/19/05 ND 17.4 ND ND ND ND ND ND ND 
 
MW-2 3/2/99 81,200 273 14,700 24,700 2430 13,800  --- --- 
 7/28/99 NS NS NS NS NS NS  --- --- 
 1/13/00 NS NS NS NS NS NS  --- --- 
 5/2/00 NS NS NS NS NS NS  --- --- 
 7/14/00 NS NS NS NS NS NS  NS NS 
 10/25/00 NS NS NS NS NS NS  NS NS 
 1/11/01 NS NS NS NS NS NS  NS NS 
 4/11/01  NS NS NS NS NS NS  NS NS 
 7/31/01 NS NS NS NS NS NS  NS NS 
 10/25/01 NS NS NS NS NS NS  NS NS 
 1/29/02 NS NS NS NS NS NS  NS NS 
 4/30/02 NS NS NS NS NS NS  NS NS 
 7/17/02 NS NS NS NS NS NS  NS NS 
 10/22/03 NS NS NS NS NS NS  NS NS 
 1/24/02 NS NS NS NS NS NS  NS NS 
 4/04/03 NS NS NS NS NS NS  NS NS 
 Re-Drilled 
 
MW-2R 7/18/03 3,810 78.3 1,290 1,400 103 870 ND ND ND 
 10/16/03 3,940 65.6 1,500 1,110 66.3 1,060 ND ND ND 
 1/26/04 2,970 35.3 109 38 70 130 ND ND ND 
 4/22/04 7,030 62.1 1,220 1,600 1,090 750 ND ND ND 
 7/20/04 6,100 151 2,520 1,360 156 878 ND 564 ND 
 10/7/04 5,720 101 2,300 1,310 128 767 ND 365 ND 
 12/29/04 270 97 71 10 42 11 ND ND ND 
 5/19/05 5,570 163 3,040 699 335 620 ND 110 ND 







TABLE 1 CONTINUED 
----------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Well Sample TPH-G MTBE Benzene Toluene Eth.Benzene Xylenes TAME TBA ETBE 
Number Date (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) 
----------------------------------------------------------------------------------------------------------------------------------------------------------------- 
MW-3 5/2/00 ND ND ND ND ND ND  --- --- 
 7/14/00 57 ND 0.4 ND ND ND  19 ND 
 10/25/00 57 ND 1.5 ND ND ND  ND ND 
 1/11/01 ND ND 0.5 ND ND 1.9  ND ND 
 4/11/01 ND ND ND ND ND ND  ND ND 
 7/31/01 73 ND ND ND ND ND  ND ND 
 10/25/01 55 ND ND ND ND ND  ND ND 
 1/29/02 ND ND ND ND ND ND  ND ND 
 4/30/02 ND ND ND ND ND ND  ND ND 
 7/17/02 ND ND ND ND ND ND  ND ND 
 10/22/02 ND ND ND ND ND ND  ND ND 
 1/24/03 ND ND ND ND ND ND  ND ND 
 4/04/03 ND ND ND ND ND ND  ND ND 
 7/18/03 ND ND ND ND ND ND ND ND ND 
 10/16/03 ND ND ND ND ND ND ND ND ND 
 1/26/04 ND ND ND ND ND ND ND ND ND 
 4/22/04 ND ND ND ND ND ND ND ND ND 
 7/20/04 ND ND ND ND ND ND ND ND ND 
 10/7/04 ND ND ND ND ND ND ND ND ND 
 5/19/05 ND ND ND ND ND ND ND ND ND 
 
MW-4 5/2/00  ND 343 70.6 27.4 55.1  --- --- 
 7/14/00 2,800 21.4 862 4.4 107 6.8  105 ND 
 10/25/00 1,600 29.6 653 10.3 121 6.9  143 ND 
 1/11/01 418 24.7 16.4 ND 0.8 ND  129 ND 
 4/11/01 1,280 33.2 342 3.2 50.6 11.4  317 ND 
 7/31/01 2,510 59.5 281 ND 61.5 ND  605 ND 
 10/25/01 2,180 105 208 1.9 37.8 ND  1,520 ND 
 1/29/02 1,170 72.5 90 3.3 20.2 ND  732 ND 
 4/30/02 877 52 8.1 ND 2.0 ND  379 ND 
 7/17/02 1,160 48.1 ND ND ND ND  583 ND 
 10/22/02 1,940 74.8 73.2 ND ND ND  1,300 ND 
 1/24/02 3,790 110 236 11.9 69.6 ND  1,930 ND 
 4/04/03 861 92.9 63.3 2.6 7.1 8.3  1,830 ND 
 7/18/03 710 66.6 40.6 5 7.1 ND ND 1,080 ND 
 10/16/03 659 111 29 6.2 7.5 ND ND 1,560 ND 
 1/26/04 2,350 58 242 30.7 68.7 33.6 ND 1,080 ND 
 4/22/04 1,900 33.2 466 40.1 135 63.7 ND 963 ND 
 7/20/04 1,440 58.3 69.4 3.8 14.9 4.9 ND 2,840 ND 
 10/7/04 315 13.5 2.6 ND ND ND ND 644 ND 
 5/19/05 854 46.6 15 1.1 13.7 ND ND 607 ND 
 
R-7 3/2/99 1,620 1,440 ND  ND ND ND  --- --- 
 7/28/99 888 865 1.9 ND ND ND  --- --- 
 1/13/00 788 810 1.7 1.9 ND ND  --- --- 
 5/2/00 773 666 1.5 ND ND ND  --- --- 
 7/14/00 791 660 1.5  ND ND ND  ND ND 
 10/25/00 359 380 0.3 ND ND ND  ND ND 
 1/11/01 435 342 0.5 ND ND ND  ND 3.1 
 4/11/01 489 211  ND ND ND ND  ND 1.7 
 7/31/01 439 361  ND ND ND ND  11 2.1 
 10/25/01 458 430 ND ND ND ND  19.1 ND 
 1/29/02 404 384 ND ND ND ND  ND 2.7 
 4/30/02 543 705 ND ND ND ND  ND ND 







 
TABLE 1 CONTINUED 


 
----------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Well Sample TPH-G MTBE Benzene Toluene Eth.Benzene Xylenes TAME TBA ETBE 
Number Date (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l) 
----------------------------------------------------------------------------------------------------------------------------------------------------------------- 
R-7 7/17/02 873 665 ND ND ND ND  ND ND 
 10/22/02 850 947 ND ND ND ND  ND ND 
 1/24/02 1,520 1,010 ND ND ND ND  ND 42.7 
 4/04/03 1,190 1,100 ND ND ND ND  28.8 ND 
 7/18/03 1,360 1,030 ND ND ND ND 44.1 ND ND 
 10/16/03 690 555 ND ND ND ND 27 ND ND 
 1/26/04 631 381 ND ND ND ND 15 ND  ND 
 4/22/04 626 340 ND ND ND ND 13.9 104 2.4 
 7/20/04 117 147 ND ND ND ND 5.3 ND ND 
 10/7/04 233 162 ND ND ND ND 6 58.8 ND 
 5/19/05 66.3 25.5 ND ND ND ND ND 170 ND 
 
OM-5 3/2/99 136 120 ND  ND ND ND  --- --- 
(offsite) 7/28/99 140 133 ND  ND ND ND  --- --- 
 1/13/00 264 256 ND 0.4 ND ND  --- --- 
 5/2/00 424 399 ND ND ND ND  --- --- 
 7/14/00 421 380 0.4 ND ND ND  40 ND 
 10/25/00 359 215 0.3 ND ND ND  ND ND 
 1/11/01 356 276 ND ND ND ND  ND 2.0 
 4/11/01 331 440 ND ND ND ND  ND 2.6 
 7/31/01 312 170 ND ND ND ND  ND ND 
 10/25/01 278 276 ND ND ND ND  ND ND 
 1/29/02 195 172 ND ND ND ND  ND ND 
 4/30/02 181 195 ND ND ND ND  ND ND 
 7/17/02 228 154 ND ND ND ND  ND ND 
 10/22/02 196 249 ND ND ND ND  ND 2.2 
 1/24/03 286 239 ND ND ND ND  ND ND 
 4/04/03 358 336 ND ND ND ND  ND ND 
 7/18/03 384 398 ND ND ND ND ND ND ND 
 10/16/03 690 220 ND ND ND ND ND ND ND 
 1/26/04 299 250 ND ND ND ND ND ND ND 
 4/22/04 320 222 ND ND ND ND ND ND 2.0 
 7/20/04 334 277 ND ND ND ND ND ND 2.1 
 10/7/04 512 390 ND ND ND ND ND ND 2.7 
 12/29/04 75 280 ND ND ND ND ND ND ND 
 5/19/05 311 185 ND ND ND ND ND ND ND 


 
 TPH-G = Total petroleum hydrocarbons as gasoline 
 μg/l = Micrograms per liter or parts per billion (ppb) 
 NS = Not sampled due to presence of floating petroleum product (FP) 
 ND = Not detected at reporting limit (MDL x DF) 
 







 
 


TABLE 2 
 


Summary of Physical and Geochemcial Groundwater Parameters Collected at 
Crown Valley Car Wash, Laguna Niguel, CA 


 
Well Date Conductivity 


(μmohs) 
Temperature 


(°C) 
pH TDS 


(ppm) 
ORP 
(mV) 


MW-1 5/19/05 2,702 20.7 6.72 1,966 39 
MW-2R 5/19/05 9,057 21.9 6.83 7,465 -136 
MW-3 5/19/05 5,387 20.6 6.49 4,230 214 
MW-4 5/19/05 10,090 22.0 7.14 8,402 -110 
R-7 5/19/05 6,219 21.1 7.09 4,930 54 
OM-5 5/19/05 9,881 21.5 6.78 8,205 228 


 
TDS = Total dissolved solids 
ORP = Oxidation-reduction potential 
ppm = parts per million 
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